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Partial Translation of .7P8-114490 A 

...omitted—. 

[0020] 

5 [Embodiment] An embodiment of this invention will now be 
described. 

[0021] A description will first be made on the schematic 
structure of a combination weighing apparatus to which this 
embodiment is applied with reference to Fig. 1. This 

10 combination weighing apparatus has such a structure that a 
stand 4 is build above the central portion of a main body 2 
through supports 3...3 , a feeder 5 of articles to be 

weighed is formed in the center of the upper part of the stand 
4, a weighing unit 6 is formed at the periphery of the stand 

15 4, and a collector 7 is formed below the stand 4. 

» 

[0022] The feeder 5 is constituted by a distribution table 12 
set in the center of the stand 4 through a vibration generator 
11, and a plurality of troughs 14...14 radially arranged in the 
periphery of the table 12, respectively, through vibration 
20 generators 13...13. 

[0023] The weighing unit 6 is constituted by a plurality of 
pool hoppers 15...15 arranged in a circular shape to be located, 
respectively, below the tip ends of the troughs 14, weighing 
hoppers 16...16 arranged likewise in a circular shape to be 

4 

25 located below the respective pool hoppers 15...15, gate 



r 



opening/closing units 17...17 one provided for each set of the 
upper pool hopper 15 and lower weighing hopper 16 in pair, and 
the like. 

[0024] These gate opening/closing units 17...17 are attached on 
5 the periphery of the stand 4, and each set of the pool hopper 
15 and weighing hopper 16 is supported on each opening/closing 
unit 17. 

[0025] The collector 7 is constituted by guide chutes 18...18 
that are arranged respectively below the weighing hoppers 16...16 

10 to guide the articles, to be weighed, which are discharged from 
the weighing hoppers 16...16 arranged in circle, into the center 
of its circle; a collecting chute 19 which is upwardly open 
and approximately conical, arranged below the tip ends of the 
guide chutes 18...18; a collecting hopper 20 disposed below an 

15 outlet at the lower end of the collecting chute 19 which has 
a smaller diameter; a shutter 21 that opens /closes an opening 
at the lower end of the collecting hopper 20, and a driving 
cylinder 22 for driving the shutter; and the like. 
[0026] Below the shutter 21 for opening/closing the opening 

20 at the lower end of the collecting hopper 20, a timing hopper 
23 is provided, and further a shutter 24 for opening/closing 
an opening at the lower end of the timing hopper 23 and a driving 
cylinder 25 for driving the shutter 2 4 are provided. Also, 
an article- to-be-weighed transporting unit 26 to a packaging 

25 apparatus is arranged below the shutter 24 for timing hopper. 
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[0027] A detailed description will then be made on those of 
the above-described constitutional elements, which constitute 
a feature part of this embodiment . 

[0028] First, as shown in Figs. 2 to 4 , each of the troughs 
5 14 constituting the feeder 5 of the articles to be weighed has 
a bottom face 14a and inclined side faces 14b, 14b on the 
opposite sides of the bottom face 14a, forming a path for 
transferring the articles. The width of the bottom face 14a 
is sufficiently smaller than the length of an article X to be 
10 weighed shown by the chain-dotted lines in Fig. 3, and the 
article X is accommodated in such a posture that the article 
X has its lengthwise direction is directed to a transfer 
direction . 

[0029] Further, in this trough 14, the tip end of the bottom 
15 face is provided with an inclined face 14c so that when the 
article X is dropped into a pool hopper 15, the article X may 
maintain its posture that the lengthwise direction is directed 
to the transfer direction. 

[0030] On the top of a return portion 14d which is provided 
20 on the upper part of the one side face 14b to engage with the 
upper end of the side face 14b of an adjacent trough 14, a 
partition wall 14e is build to partition the adjacent troughs 
14 to prevent the article X from bridging between the adjacent 
troughs 14, 14. 

25 [0031] As shown in Figs. 5 and 6, the pool hopper 15 into which 
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the article X is dropped from this trough 14 is constituted 
by a hopper main body 15a with its both upper and lower ends 
open, a pair of gates 15b, 15b that open/close an opening at 
the lower end of the main body 15a, a link mechanism (see Fig. 
5 1) in which these gates 15b, 15b are opened/closed by the gate 
opening/closing unit 17 shown in Fig. 1, and the like. An 
auxiliary hopper 31 is detachably inserted in this pool hopper 
15. 

[0032] This auxiliary hopper 31 serves to make substantially 
10 smaller the cross section area of a space into which the article 
X dropped from the trough 14 is accommodated, and forms a 
lengthwise space of an approximately square cross section with 
its top and bottom opened by its peripheral four faces . Further, 
in the drawings, the upper ends of the faces positioned in right 
15 and left are provided with engaging members 31a, 31b which are 
engaged with the upper ends of the right and left faces on the 
hopper main body 15a of the pool hopper 15, and the upper parts 
of the front and rear faces are provided with positioning 
members 31c, 3 Id which abut on the inside of the front and rear 
20 faces on the hopper main body 15a as well. These members allow 
the auxiliary hopper 31 to be held in the hopper main body 15a 
with a gap formed between the auxiliary hopper and the main 
body 15a. 

[0033] Also, the weighing hopper 16 has approximately the same 

■ 

25 structure as the pool hopper 15. As shown in Figs. 7 and 8, 
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it is constituted by a hopper main body 16a, a gate 16b that 
opens/closes an opening at the lower end of the main body 16a, 
a link mechanism 16c (see Fig. 1) in which the gate 16b is 
opened/closed by the gate opening/closing unit 17 , and the like . 
5 Further, an auxiliary hopper 32 is detachably inserted in this 
weighing hopper 16 as well. 

[0034] Like the auxiliary hopper 31 in the pool hopper 15, this 
auxiliary hopper 32 also serves to make substantially smaller 
the cross section area of the space in which the article dropped 

10 from the pool hopper 15 is accommodated, and forms a lengthwise 
space of an approximately square cross section with its top 
and bottom opened by its peripheral four faces. Further, in 
the drawings, the upper ends of the faces positioned in right 
and left are provided with engaging members 32a, 32b which are 

15 engaged with the upper ends of the right and left faces on the 
hopper main body 16a of the pool hopper 16, and the upper parts 
of the front and rear faces are provided with positioning 
members 32c, 32d which abut on the inside of the front and rear 
faces on the hopper main body 15a as well. These members allow 

20 the auxiliary hopper 32 to be held in the hopper main body 16a 
with a gap formed between the auxiliary hopper and the main 
body 16a. 

[0035] Note that in the auxiliary hoppers 31, 32 in this 
embodiment, openings 31e„.31e, 32e...32e are formed respectively 
25 at the peripheral four faces, and flexible synthetic resin 
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sheets 31f, 32f are adhered on the overall internal faces. 
[0036] In addition, the guide chute 18 into which the article 
X is dropped from the weighing hopper 16 is detachably supported 
on the main body 2 of the weighing apparatus through a bracket 
5 33, and as shown in Figs. 9 and 10, it has such a structure 
that the opposite sides of an inclined bottom face 18a are 
provided with side faces 18b, 18b, and its width is set smaller 
than the length of the article X so that the article X may slide 
in the chute 18 in such a posture that the article X has its 
10 lengthwise direction directed to the lengthwise direction of 
the chute 18. 

[0037] In this embodiment, each guide chute 18 is provided with 
two upper and lower stage gates 34, 35; each upper gate 34 is 
opened/closed by a solenoid 36 set for each gate 34, while each 
15 lower gate 35 is opened/closed through the link mechanism 38 
by a common elevation cylinder 37. 

[0038] The collecting chute 19 into which articles are dropped 
from these guide chutes 18...18 has such a shape that the shape 
of a peripheral longitudinal section is smoothly successive 

20 from an oblique linear portion to a parabolic portion. 

[0039] In the above structure, the articles are supplied and 
distributed from the distribution table 12 in the feeder 5 at 
the center of the upper part of the stand 4, through the 
respective troughs 14...14 radially arranged and through the 

25 respective pool hoppers 15...15 arranged respectively below the 



tip ends of those troughs 14...14, into the respective weighing 
hoppers 16...16. Also, a combinatorial operation is carried out 
with respect to weight values of the articles obtained by those 
weighing hoppers 16...16, whereby an optimal combination is 
selected that a combined addition value be equal to a target 
weight value or some value closest to the target value. 
[0040] When the gates 16b...l6b of the weighing hoppers 16...16 
corresponding to the optimal combination are opened by the gate 
opening/closing units 17...17, the articles are discharged from 
these weighing hoppers 16...16 and then collected into the 
collecting hopper 20 through the guide chutes 18...18 and 
collecting chute 19. Also, if the shutter 21 below the 
collecting hopper 20 opens, then the articles are further 
introduced into the timing hopper 23 . When the shutter 24 below 
the hopper 2 3 opens, the articles are delivered to the 
transporting unit 26 to the packaging apparatus. In such a 
way, the articles which have been weighed the above target 
weight or some weight close to the target weight are 
automatically and successively supplied at a predetermined 
timing to the packaging apparatus . 

[0041] In this weighing apparatus 1 in particular, articles 
of a stick shape are supplied in an aligned state to the 
packaging apparatus . 

[0042] That is, since each trough 14 constituting the feeder 
5 has its width sufficiently smaller than the length of the 
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article, the article is accommodated in the posture that the 
lengthwise direction of the article is directed to the transfer 
direction, and is transferred while maintaining its posture. 
In this case, since the partition wall 14e for partitioning 
adjacent troughs 14 is build on the top of the return portion 
14d at the one side face 14b of each trough 14, the article 
is prevented from bridging between the adjacent troughs 14, 
14 and is securely accommodated in the above posture in each 
trough 14. 

[0043] Further, since the tip end of the bottom face of this 
trough 14 is provided with the inclined face 14c, the articles 
aligned in the above posture are dropped from the lengthwise 
tip ends into the pool hoppers 15 while maintaining their 
postures . 

[0044] In addition, the auxiliary hopper 31, which forms a 
lengthwise space of an approximately square cross section by 
making substantially smaller the cross section area of the 
space accommodating the articles, is inserted in the pool 
hopper 15, and each article whose one lengthwise tip end is 
heading is thrown into this auxiliary hopper 31 from the 
inclined face 14c of the tip end of the trough 14. Thus, these 
articles are accommodated in the lengthwise posture into the 
auxiliary hopper 31. Similarly, the auxiliary hopper 32 is 
set also in the weighing hopper 16, and thus the articles thrown 
into the weighing hopper 16 from the pool hopper 15 are also 
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accommodated in the lengthwise posture in the auxiliary hopper 
32 inside the weighing hopper 16. 

[0045] In the auxiliary hoppers 31, 32 inserted in the pool 
hopper 15 and weighing hopper 16, respectively, openings 
5 31e...31e, 32e...32e are formed on their peripheral four faces, 
and flexible synthetic resin sheets 31f , 32f are adhered on 
the entire internal surfaces of auxiliary hoppers. Thus, even 
if the articles collide with those internal surfaces when 
thrown into the auxiliary hoppers 31, 32, a shock given upon 
10 the collision is relieved to prevent causing any damages or 
the like on the articles. 

[0046] Then, when the articles are discharged from each of the 
weighing hoppers 16...16, the articles are dropped in the 
lengthwise posture into the guide chutes 18...18 below the 

15 weighing hoppers since they are accommodated in the lengthwise 
posture in the auxiliary hoppers 3 2...32 of the respective 
weighing hoppers 16...16 . Since the widths of these guide chutes 
18...18 are also made smaller than the lengths of the articles, 
the articles slide into the chutes 18...18 while maintaining the 

20 lengthwise posture, that is, such a posture that the lengthwise 
direction of the articles is directed to the lengthwise 
direction of the chutes 18...18. 

[004 7] Further, the articles, which slide from the weighing 
hoppers 16...16 arranged in the circular shape toward the center 
25 of the circle through the respective guide chutes, are 
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introduced into the upwardly open collecting chute 19 , and also 
slide to the outlet whose lower end diameter is smaller along 
the internal surface of the collecting chute 19. In that case, 
since the collecting chute 19 has such a shape that the shape 
5 of a peripheral longitudinal section is smoothly successive 
from an oblique linear portion to a parabolic portion, the 
articles smoothly transfer from the inclined state to the 
vertical state while maintaining their posture that the 
lengthwise direction is directed to the sliding direction. 
10 Then, in this state, the articles introduced from each of the 
guide chutes 18...18 gather together, and all of them are aligned 
in the lengthwise posture and are then introduced into the 
collecting hopper 20 through the outlet. 

[0048] Further, since the collecting hopper 20 also has a 
15 longitudinal cylindrical shape, the articles maintain the 
state that they are aligned in the lengthwise posture also in 
this collecting hopper 20. When the shutter 21 opens, the 
articles are introduced into the timing hopper 23 while 
maintaining the aligned state. When the shutter 24 
20 subsequently opens , the articles are delivered in the alignment 
state wiht the same lengthwise posture, to the transporting 
unit 26 to the packaging apparatus. In such a way, the articles 
of a stick shape , which have been weighed a predetermined weight , 
are supplied to the packaging apparatus, in the aligned state 
25 with the same posture. 
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[0049] Note that in this embodiment, the two upper and lower 
gates 34, 35 are provided in each guide chute 18. Thus, the 
article dropped from the weighing hopper 16 into the guide chute 
18 is first stored in the upper part of the guide chute 18 by 
5 the upper gate 34. Also, when the lower gate 35 opens, a 
previous article which has been previously weighed is 
discharged, so that the lower gate 35 closes. If the upper 
gate 34 opens after the lower gate closes, then the above article 
slides down to the position of the lower gate 35 and is again 
10 stored in the lower part of each guide chute 18. After that, 
when the lower gate 35 opens, the article is dropped into and 
collected by the collecting chute 19, and then it is introduced 
into the collecting hopper 20. 

[0050] That is, the articles are dropped plural times along 
15 a path from the weighing hoppers 16 at a high place down to 
the collecting hopper 20 at a low place. This avoids any 
damages or the like on the articles that may be caused by 
irregularities in the posture of the articles during the 
dropping and high-speed introduction of the articles into the 
20 collecting hopper 20. 
[0051] 

[Effects of the Invention] As has been described, according 
to a combination weighing apparatus in connection with the 
present invention, in a combination weighing apparatus that 
25 is structured to be of a small size by arranging weighing hoppers 
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in circle, articles are distributed and supplied from a feeder 
into a plurality of weighing hoppers arranged in circle around 
the feeder; and in order that the articles discharged from the 
weighing hoppers corresponding to a optimal combination by a 
5 combinatorial operation are transferred in a posture that the 
lengthwise direction of the articles is directed to a 
proceeding direction , along a transfer path on which the 
discharged articles are collected and introduced into a 
collecting portion, an alignment portion that the width of the 

10 transfer path is smaller than the length of the articles is 
provided. Accordingly, articles of a stick shape which have 
been weighed a predetermined weight are discharged in an 
aligned state that they take the same posture, from the 
collecting portion, and are then supplied to a packaging 

15 apparatus. 

[0052] According to a second invention in particular, troughs 
arranged in a parabolic shape around the feeder serve as the 
alignment portion that the articles are aligned to take the 
same posture, and the aligned articles are accommodated in the 

20 lengthwise posture into the weighing hoppers while maintaining 
their aligned state. Further, the articles discharged from 
each weighing hopper are introduced into the collecting chute 
while maintaining the above aligned state by the guide chutes. 
Then, the articles are collected by the collecting chute while 

25 maintaining their aligned state and are accommodated in the 
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lengthwise posture in the collecting hopper. This causes the 
articles to be supplied in the aligned state from the weighing 
apparatus to the packaging apparatus . 

[0053] According to a third invention, the articles are 
5 accommodated in the lengthwise posture by detachably inserting 
the auxiliary hoppers into the weighing hoppers. Thus, 
articles which do not have a stick shape or those which are 
not necessary to be aligned can also be used if these auxiliary 
hoppers are detached. This results in an improved utility of 

10 this weighing apparatus for general purposes. 

[0054] According to a fourth invention, since the partition 
walls for preventing the articles bridging between adjacent 
troughs are provided on the side portions of the radially 
arranged troughs, the articles are introduced in the posture 

15 that their lengthwise direction is directed to the transfer 
direction from the feeder to the troughs. Further, according 
to a fifth invention, since the tip ends of the troughs are 
provided with the inclined faces, the aligned state of the 
articles is maintained when the articles are dropped from the 

20 troughs down to the hoppers. Thus, an alignment function for 
articles is improved. 

...omitted... 
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[oo3i]-*, c<DH^7 i 45^e>»w«ftX3&*ia: 

CC, JiTWffiSB^I8PSn/c* v >*&W 1 5 a 4 , ffc£ 
{* 1 5 aTiS^MPSf^MH-rS— 3*<Dy- H 5b, 

15b4, SlCc^y- hffiRIKSl 7fcJ:oTCft 
6<Dy-M5b, 1 5 b*WH3l*S (0 

1#JB) 15cf"CTC^tl^^ CCD^-;b*^ 

[003 2] C<DffiB))&yJ*3 1 ±IB h^? 1 4*» 

«WCc»<-r4fe©^ JHH4BCc<fcO±T*sR!tt3h 
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S5c3n/cKffijaaa««<D^(D^ra*^-rs«i«r 

IBftS* ^ 1 6 <D* ^ /^(* 1 6 a ^teW ffl 
©±4fS(C^3tl4^^aBW3 2 a, 3 2 b#, Mf^O 

m<D±mctem d < * ^ i 6 a ictew &m'ik<om 
(omMc^ig-r z>&m&:&>mt 3 20,32 d^n^ 

6 a4<0|ffl«c|BI»*K»r«»3tiSJ:^CCJa: 



(5) 



[0 0 3 5] C<Dmtil£ffilC*3ttZ>WW)&y'*3 

i, 3 2cc*5i^r«, jsH4Mte**i€ e ftHjp«3 i e 

-3 1e, 3 2 e-3 2 e^JsRStin^iftCC, f*3 
ffl^#CCIE«ctt*Wr S^JSftWfliR^- h 3 1 f , 3 2 

[0 0 3 6 ] S itfi* ^ 1 6 rt>e>»it*B9X*s 

!9:TSft£*7V K^*-h l 8tt, ltS^g*i*2^c^ 
h 3 3*/M/r»ittPj«Bw:3a#snrci-5i* 

OC, 09, S 1 0 J: 5 tc, M£4#;<Dfiffl 1 8 a <D 10 
HWJCCffllM 18b, 18b «BWfc«tefcC* 

ft£r>^~ h 1 8©ft^;#ftCCftttfc^t?R^- h 

[0 03 7 ] CC-C, C<DHSfiWr». M^FVa- 
H 8F^CC«±T2©©y- h 3 4, 3 5**Rl:f6tl, 
*:<b^%. ±S©y- h 3 4 ttgy- h 3 4 StcKtt 6 
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